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but as molecules of the type Au4Hg, and that although intermediate crystals have not been obtained in the series, nevertheless compounds of Hg and Au do appear to be formed in the liquid phase.
The composition of the amalgam recovered in mills varies considerably-It may be regarded as a collection of little nuggets of gold, coated and partly saturated with mercury. The amalgam sinks to the bottom of the mercury. Coarse particles of gold are not saturated with mercury to their centres, although the outside layers of 'the particles consist of a saturated solution. The saturation of the interior, depending on the diffusion of mercury through solid amalgam, would probably not be complete for many days. The finer (i.e., smaller) the particles of gold, the more nearly the interior approaches to saturation. It follows that coarse gold gives rich amalgam, and fine gold poor amalgam. The limits are pure gold on the one hand and a saturated solution of mercury in gold on the other, neither of which exist in practice. The practical limits are amalgams containing about 50 per cent, and 25 per cent, of gold respectively. These gold amalgams usually contain impurities in the shape of amalgams of silver and of base metals, as well as non-metallic substances. The actual value of squeezed amalgam consequently varies from £2 to a few shillings per ounce.
When amalgams are gradually heated, the mercury is distilled off by degrees, the action soon ceasing if the temperature is allowed to become stationary, and distillation recommencing if it is again raised. At 440° (somewhat below a red heat), an amalgam containing about three parts of gold to one of mercury is obtained, and at a bright red heat almost all the mercury is expelled, and if the heating has not been pushed too rapidly the vapours contain but little gold. According to Louis,1 when properly heated the gold retains 1 to 1-J- per cent, of mercury, and the mercury vapours contain 0-005 per 1,000 of gold. The gold obstinately retains a little mercury, which is not driven off below the melting point of gold.
Gold and Nickel.—These alloys have only recently been systematically studied by Levin,2- although Lampadius 3 showed that gold alloyed completely with nickel, this being contrary to the behaviour of the latter metal with silver. C. Hatchett 4 had also made observations upon alloys containing gold and nickel, with the view to testing their suitability for coinage purposes. Levin evolved the equilibrium curve from a study of the thermal properties of the series of alloys.
Alloys with 5 to 20 per cent, nickel and 50 to 70 per cent, nickel show a crystallisation interval, and the two branches of the liquidus curve intersect at a temperature of 950° C., corresponding to a composition of 53 atomic per cent, of the base metal. There is no evidence of the formation of a compound between the two metals, as no maximum was obtained in the curve nor any change in direction in either branch. On the one branch of the curve a saturated solution of nickel in gold separates, and on the other a saturated solution of gold in nickel. From the data he obtained, and the fact that the eutectic crystallisation is very marked only with the alloy containing 40 per cent, nickel, the curves for the other alloys showing only a break, Levin concluded that on what appeared to be the eutectic horizon no real eutectic alloy separated, but rather that there occurred a simultaneous solidification of two series of isomorphous mixtures. This conclusion was
1 Louis, loc. tit.                   2 Levin, JZeitsch. anorg. 6to?., 1905, 45, 238-342.
3 Lampadius, Scliwtigy. Journ., 1814, p. 174.                    4 Hatchett, loc. cit.

